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COMPLETE SPECIFICATION
A Process for Preparing Condiments

We, TAKEDA PHARMACEUTICAL INDUSTRIES
L1p., of 27, Doshomachi 2-chome, Higashiku,
Osaka, Japan, a body corporate - organised
under the laws of Japan, do hereby declare
the invention, for which we pray that a
patent may be granted to us, and the method
by which it is to be performed, to be particu-
larly described in and by the following state-
ment:; —

This invention relates to a process for
preparing condiments.

It is well known that condiments can be
prepared from animal or vegetable proteins
by hydrolysing the proteins with acid or
protease, and that they contain a variety of
amino acids originating from proteins. It
is also known that monosodium glutamate and
sodium succinate can be used as chemical
condiments, In addition to these chemical
condiments, sodium 5'—inosinate is also
known as an agent to enhance deliciousness

- or- flavour of foodstuffs.

Further, it is known that each of these
chemical condiments has its own specificity
in taste, and therefore each has gained recogni-
tion in its own right. These chemical condi-
ments, when used in combination, enhance the
deliciousness or flavour of foods more cffec-
tively.

Nucleic acid, generally being soluble in
water, can be extracted from yeast with an
alkaline saline solution. In this case, proteins
which are in general hardly soluble in water
remain in the filter cake obtained as the
result of the extraction.

The yeast extract containing nucleic acid
can be hydrolysed into 5'-nucleotides with
phosphodiesterase which may be contaminated
with adenylic deaminase. Some of 5'-nucieo-
tides arc capable of enhancing the delicious-
ness or flavour of foodstuffs, while 3'-nucleo-
tides which can be produ"ed by chemical
hydrolysxs of muelei acid with an acid have no
such activity. The hydrolysate of yeast extract
is generally contaminated not only with various

[Price 4s. 6d.]

impurities which are not toxic or harmful
but also with various nucleotides or nucleo-
sides which have no desirable effect. How-
ever, it is found that such non-toxic impurities
or non-effective nucleosides do not exert an
undesirable influence to the deliciousness or

flavour of foodstufTs. Therefore the
hydrolysate can be used as condiments for
foodstuffs without being subject to any
refining process.

The filter cake obtained in the extraction of
yeast contains, as i5 mentioned above, pro-
teins which can be hydrolysed with acid or
protecase into various amino acids. Hence,
the hydrolysate of the filter cake naturally
contains various amino acids together with
non-toxic or harmless impuritics. These
impurities exert no undesirable influence when
the hydrolysate or its processed matter is
used as condiments.

Our copending Application No. 10016/59
(Serial No. 912,790) claims a process for
hydrolysing ribonucleic acids and/or oligoribo-
nucleotides into one or more 5’-nucleot1des,
which comprises bringing the starting material
into contact at a pH between 4 and 10,
with an enzyme system produced by a micro-
organism capab]c of producing 5'-phos-
phediesterase in the absence of phosphomono-
esterase, or in the presence of a phosphomo-
esterase inhibitor (which may be the micro-
organism itself), and separating the 5'-nucleo-
tide or nucleotides produced.

Our copending Application No. 23287/60
(Serial No. 933,826) claims a process for the
production of 5'-nucleotides and/or nucleo-
sides, which comprises bringing a ribonucleic
acid and/or oligoribonucleotide and/or a 2'-
desoxycompound thereof into contact at a pH
between 4 and 10 with an enzyme system
produced by a microorganism belonging to
the order §phaeriales, said enzyme system con-
taining phosphodiesterase, with or without
phosphomonoesterase and/or adenylic de-
aminase. _

933, 828 hydr oxi de,
* Tilachidium hum cola Qudemans | FO
reduced pres- In the exanples presented
£ ﬁ by spraying to obtain
lE‘EE&BdE%E¥&7, 22}‘:> 5 granms of a

or ganl sns show t he respect i ve accessi on num

A BENIEt hesnﬁlﬁg%fm IATPEN of the strain used |.n |

hbrNHePﬁAﬁﬁNpﬁsa-'
933.828

subje ctw’_

35

65

70

75

80

85

A i Ao 5 o et e T
r-»M&&gt;&fréP%,%',:",;Js’frc'r",'.*‘.“':x.,r:‘~‘r R




EXAMPLE 2
| nst ead

of the

Agricul ture,
I n

m croorgani sm used

st TTg=

a4
10" ID\(IHPI C J.,

Peoria, II1I.,

U S A (NRRL) or
American Type Culture Collection,

o1 on—vaz———r
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telbst of m croorganisms in this exam to that Iel
i4 obtained in each of ple, m croorgani sms nmarked with asterlsk 75
tMe cases éhen ay of the fol |l owi ng P3éeH- produce phosphodl est€rase
agconpanyi ng @gg?an\'s n&g}l:( (gng cn%xc acid into §'pinosinic,aci ant
n +acl
P osphomnoe§§aﬁ é%‘:é r@%ﬁ‘% la ;l; f f microorganisms i ose enzymc%%w@ whi
allbogri seol UighanceRURdbur of W ERdSulT G5 it QOGR! Gree SV use
SHot wel | et @mpd:harchRRLo Bﬂ@@@mﬁ at least phos hd)l:ﬁomenasrtsegrweanmhrplat-t er is the:
pef er abl ); one of the followmg, nam glllﬁuxp@{ggrga et_ ddéﬂ wherp me
A -urid hc ac1 - IC e starting atemjl Fn n et resi
t ge yeast exiafmfﬂ éj ﬁg’ﬁ mlde sa]t condunents of thxs i be exc
gnrici | FO-@ , V\hen sodi um ar senat e bSychksenl £ bakery yeast, acr
3 CC- 13404 The present invention provndes a process @mo“@t,etgp eq:aas @hmnh |ybnstt oine t he XE
3 30 or preparmg a condlment for geastand § aﬁ 75 10 Ct
cpncent rati o Aot 0 Cﬁh FRf-0 . Ce
; aste or flayour of foo dflu 5 ich is use in rewm aél]ﬁy i
tfie i nhi bi t odxirhdiing Reast GAG \@nt drinks, e.g.,-Saceheromyces sh ) g\ res
Henrici Wakssamndtisg the “abﬂinﬁohﬁleXmiI&[f eﬂi'dfnj nah 6% &rstep) {hés yeasts are extracted 12 res
L ain 5 the ext_rac;, hydrolysing the yeast extract by to PA4ATE npEleiChoAd- Mntzgn@g hguor The g, 15 f;:
; means o P ion ii tly effected; by :
enzyme sys %ﬁ 5%&%’5 gﬁ‘fmﬂ%* ngal A 1pe&s§ egsfcl)lh(t'lon whglse plgln@;()é%ssﬁ an
r prepari r}@ce&aﬁoﬂaﬁibﬂ%nhorﬂ Qhe thus obtained be 7.5 to 8.0, and the concentration of com- o T
hydrolysate any toxic components and/or mon salt may be 0.5 to 5.07%. The extraction _2 ar
components having an unpleasant odour or is in general promoted by heating at about o - by
20 taste, and admixing the resultant composition the boiling point of the saline solution. The 85 S22 0w
with a hydrolysate of the water-insoluble mixture can be separated by filtration or by ly
matter obtained from the extraction of yeast. centrifugation into nucleic acid-containing of
2’-, 3'-, and 5'-nucleotides may be formed liquor and protein-containing solid matters. fi
by the hydrolysis of ribonucleic acid. Among The former is used for obtaining a condi- : t
25 these nucleotides, 5'-inosinic acid has so far ment containing 5'-nucleotides, and the latter 90 25 s
been known to be used for enhancing the taste s used for obtaining an amino acid mixture tl
or flavour of foodstuffs. The present inven- which is admixed with the above condiment. tl
tors have found that 5'-guanylic acid has In the next step, the nucleic acid-contain- 0
also a similar effect to 5'-inosinic acid, while ing liquor is hydrolysed with an enzyme sys- t
30 most of the other nucleotides have no such tem produced from such microorganisms as 95 30
an effect. S'-inosinic acid, however, has not afore-mentioned. The enzyme system may f
been recognised as an element in the structure be employed for the purpose as a living micro- €
nucleic acid, but the deamination product of organism, an extracted enzyme solution or ¥
5-adenylic acid. Further, it has been kncwn a cell suspension. More specifically (i) the 1
35 that the hydrolysis of nuclelc acid containing mocroorgamsm may be incubated on a medium 100 .35
yeast extracts, with acid or other chemical containing yeast extract as above as well as !
agents, can never give 5'-nucleotides but 2'- other nutrient sources, or (ii) the filtrate of a '
or 3'-nucleotides which have no desirable culture of the microorganism is brought into
effect. 5'-nucleotides can be produced from contact with the yeast extract, or (iii) a cell
40 yeast extract  containing nucleic acids. The suspension of the microorganism is brought 105 40
processes described in our Applications into contact with the yeast extract. In all
10016/59 or- 23287/60 (Serial Nos. 912,790 cases, the incubation of the microorganism
and 933,826) may be used to obtain the nucleo- may be conducted at 20° to 30° C. for 2 to
tides. 5 days.
45  Examples of microorganisms which can be Sometimes the enzyme system is contamin- 110 45
used to hydrolyse the yeast extract are ated with phosphomonoesterase capable of
, Streptomyces griseus, Streptomyces flavus, hydrolysing  5'-nuclcotides into nucleosides
Streptomyces aureus, Streptomyces laven- which have no taste. In such a case, a phos-
durae, Fusarium roseum, Helmmllws[)onum phomQnoesteraec_lnhlp]tor is added to the re-
. 50 sigmoideum, Bacillus brevis, Bacillus subtilis, action system. The inhibitor may for example 115 50
Anixiella reticulispora, Aspergillus elegans, be phosphates, metal salts (e.g., salts of nickel
3 ‘i flavipes, Botryosphaeria ribis or cobalt) or an arsenate or fluoride. :
g &P—e—‘:ﬁ‘—s chromogena,  Chaetomidium  japonicum, The hydrolysate of the yeast extract is
3 Glomerella  cingulata, Neurospora crassa, composed mainly of various 5'-nucleotides. -
55 Neurospora sitophila, Ophiobolus miyabeanus, Among the 5'-nucleotides, there are contained 120 35
Ophiostoma ulmi, Sordaira fimicola and 5'-guanylic acid and S5'-inosinic acid, both
Tilachlidium humicola. In other words, these of which are capable of enhancmg the
microorganisms are ' distributed among the deliciousness or flavour of foodstuffs. In
classes Ascomycetes, Fungi zmperfectz and cases where the hydrolysate contains no un-
60 Schizomycetes. Phosphodiesterase is present pleasant taste, odour or toxic or harmful ‘125 60
in all of the enzyme systems produced from component, it can be used as condiment with-
these microorganisms, and is capable of out being processed any further.
hydrolysing nucleic acid into 5’-nucleondes, The hydrolysate, however, may contain
and some of these enzyme systems contain some proteins or inorganic substances, may be
65 adenylic deaminase capable of converting 5'- contaminated with substances having unpleas~ 130 65
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_microorganisms or animal tissues.

by bringing the hydrolysate into contact
with the resin.  For the purpose, the hydro-
lysate is passed through a column or layer

“of the resin, or is mixed with the resin then

filtered. As the components having the ability
to enhance the deliciousness or flavour of food-
stuffs are hardly adsorbed on the resin while
the undesirable impurities are easily adsorbed
thercon, the effluent or filtrate is composed
of 5'-nucleotides and-is almost purified from
the impurities which cause undesirable effects.

The ability of enhancing the flavour of

foodstuffs is synergisticly enhanced by the

addition of a hydrolysate of the water-insoluble
matter obtained as the result of the extrac-
tion of yeasts, which has bcen obtained in the
foregoing initial step. The water-insoluble
matter is composed mainly of protelns, and
therefore is able to be hydrolysed into a mix-
ture of amifio acids. The hydrolysis can be
cffected by per se known process. Namely,
the water-insoluble matter may be boiled
with mineral acid, treated with protease, or
heated in an autoclave As the mineral acid
there may be used hydrochloric acid or sul-
phuric acid, and as the protease there may be
used any of the protease originating from
The hydro-
lysate may be admixed as it is with the
condiments which have been prepared by the
hydrolysis of yeast extracts. On the other
hand, it may be treated with an ion-exchange
resin to remove the impurities which exert
undesirable effects on the taste of foods.
The treatment may be carried out in a similar
manner to that of the hydrolysate of yeast
extract.

The hydrolysate of the water-insoluble
matter is then concentrated or dried to obtain
the concentrated or dried matter composed
chiefly of various amino acids. The amino
acids-containing matter is admixed with the
condiments obtained by the hydrolysis of
the yeast extracts supra to give a condiment
having an excellent ability of enhancing the
deliciousness or flavour of foodstufis.

Of course, both components of the condi-

glorrycet es,

extracted under heating at 90° C. for 4 hours
with 150 litres of a 37, saline solution the
pH of which was previously made 8.0 with
sodium . hydroxide.
centrifugally from insoluble matters.

. 85

The extract is separated |

A strain of Streptomyces griseus (Krainsky -

emend. Waksman et al.) Waksman et al. (this
-strain has been deposited at Institute for
Fermentation, Osaka, Japan and American
Type Culture Collection, Washington, D.C,,
U.S.A. under the respective accession num-
bers of. IFO-3430 and ATCC-10137) is
incubated for 24 hours at a temperature of
28° C. on an aqueous medium, whose pH is
7.0, composed of 5.0% of soluble starch, 3. 0%
of cornsteep liquor, 0.19 of ammonium
sulphate, 0.05% of hydrous magnesium
sulphate, 0.59% of peptone and 0.27% of
calcium carbonate.

To 150 litres of the yeast extract prepared
as above there is added 50 litres of the
culture filtrate of the above culture. The
hydrolysis is then carried out at a tempera-
ture of about 40° C. for 15 hours by keeping
the mixture standing. The hydrolysate is
filtered after admixing 500 grams of di-
dtomaceous earth (Hyflo super cell, the word
“Hyflo” being a Registered Trade Mark),
and then is passcd through a column packed
.with 10 litrcs of a cation exchange resin
to obtain 220 litres of effluent. The effluent
is ncutralised, is concentrated under reduced
pressure, and then is spray dried to obtain
550 grams of powdery condiment which
contains 5'-guanylic acid, 5'-inosinic acid and
other 5'-nucleotides.

In this example, strongly acid polystyrol
sulphonic acid type bead resin sold under
the trade name of “Amberlite IR-120" from
Rohm & Haas, Co., U.S.A. was used as the
cation exchange resin, the word “Amberlite”
being a Registered Trade Mark.

The insoluble matter obtained above by

centrifuging the yeast extract 1 is boiled for
20 hours together with 20 litres of a diluted
hydrochloric acid (209), then is filtered.
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organisms is
* Streptontytes
e exa

* Streptomyces

ployed.

&Set Pridham NRRL B-1305
‘qurens (Waksman ct
Curtis) Waksman et Henrici IF0Q-3303,
ATCC-13404

Streptomyces viridochromogenes (Krain-
sky) Waksman et Henrici Waksman’s
strain

Streptomyces purpurescens Lindenbeim
IFO-3389, NRRL B-1454

Sh‘eptomyces coelicolor (Miiller) Waks-
man et Henrici IFO-3807, AFFC-13405
Helminthosporium  sigmoidenm  wvar.

irregurare Cralley et Tullis 1IFQ-5273,

ATCC-13406

Bacillus  brevis Migula emend. Ford
ATCC-8185

Bacillus subtilis Cohn emend. Prazmow-
ski IF0-3032, ATCC-13407

Aunixiella reticulispora Saito et Minoura
1FO-5483, ATCC-13828

Aspergillus elegans Gasperini IF0-4286,
ATCC-13829

Aspergillus flavipes (Bainier et Sartory)

. Thom et Church IFO0-4052, ATCC-

13830

Aspergillus  fischeri Nehmer IF0-5866,
ATCC-13831

Aspergillus melleus Yukama IFO0-4339,
ATCC-13832

Aspergillus  nidurans  (Eidam) Winter
1170-5713, ATCC-13833

Botryosphaeria vibis chromogena G. et D.
IF0O-4837

Chaetomidium  japonicum  Saito et
Qkazaki IFO-4451, ATCC-13835
Glomevella cingulata (Stomem.) Spauld,
et v. Schr. IF0Q-5907, ATCC-13836
Neurospora crassa Shear et Dodge IFO-
6067, ATCC-13837

Neurospora sitophila Shear et Dodge
1F0-6069, ATCC-13838 |

Opluobolus miyabeanus Ito et Kuribaya-
shi IFO-4870, ATCC-13839.
Ophiostoma ulmz (Buisman) Nannf. IFO-
6128, ATCC-13840

Sordaria fimicola (Rab.) Cesari et de
Notaris IFO-4846, ATCC-13841

In the 1 rnQ&&Qg

ishd ASRReear et Dodge
ioborgan@insTearked with asterisk (*) 75 6067,

IﬂCSPma%?Ytﬂ&scrl bed with

added when the ycast extract is hydrolysed.
When sodium arsenate is used as the phos-
phomono-esterase-inhibitor, the concentration
of the inhibitor in the reaction mixture may
be about 6 X 10-* moles per litre.

WHAT WE CLAIM IS:—

1. A process for preparing a condiment for
enhancing the taste or flavour of foodstuffs,
which comprises extracting yeast with an
aqueous solvent separating water-insoluble
matter from the extract, hydrolysing the yeast
extract by means of a phosphodiesterase-con-
r2ining enzyme system of a microorganism, if
necessary removing from the thus obtained
hydrolysate any toxic components and for com-
ponents having an unpleasant. odour or taste,

* and admixing the resultant composition with

a hydrolysate of the water-insoluble matter
obtained from the extraction of yeast.

2. A process as claimed in Claim 1, wherein
the microorganism belongs to the class
Ascomycetes, Fungi Imperfecti or. Schizo-
myccetes.

3. A process as claimed in Claim 1 or
Claim 2, wherein the removal of the toxic
components and/or components having an
unpleasant odour or taste is effected by means
of one or more ion-exchange resins.

4. A process as claimed in any of Claims
1 to 3, wherein the yeast is extracted with
a saline solution of pH 7.5 to 8.0,

5. A process as claimed in Claim 4, wherein
the saline solution is heated.

6. A. process as claimed in any of Claims
1 to S5, wherein a phosphomonoesterase
inhibitor is added to the hydrolysis systerh.

7. A process as claimed in any of Claims
1 to 6, substantially as described with refer-
<nce.to either of the examples. . ,

. 8. Condxments when produced by a process
as claimed in any of the preceding claims.

ELKINGTON & FIFE,
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Agents for the Applicants.
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* Sordaria fimicole (Rab.) Cesari et de
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tion Research Branch of U.S. Depariment of 70 ’
EXAMPLE 2 Agriculture, Peoria, Ill, U.S.A. (NRRL) or
Instcad of the microorganism used in American Type Culture Collection, Washing-
Example 1, any of the following micro- ton, D.C, US.A. (ATCC).
organisms may be employed. A similar result In the list of microorganisms in this exam-
to that of Example 1 is obtained in each of ple, microorganisms marked with asterisk (*) 75 .
the cases when any of the following micro- produce  phosphodiesterase  accompanying -
organisms is employed. phesphomonoesterase therewith.  Therefore,
* Streptomyces  albogriseolus - Benedict, when these microorganisms are employed,
. Shotivell et Pridham NRRL B-1305 phosphomono-csterase-inhibiter is preferably
* Streptomyces *Gureus (Waksman et added when the yeast extract is hydrolysed. 80 -
Curtis) Waksman et Henrici IFO-3303, When sodium arsenate is used as the phos-
ATCC-13404 phomono-esterase-inhibitor, the concentration
Streptomyces viridochromogenes (Krain- of the inhibitor in the reaction mixture may
sky) Waksman et Henrici Waksman’s be about 6 X 10— moles per litre.
strain WHAT WE CLAIM IS:— 85
* Streptomyvces purpurescens Lindenbeim. 1. A process for preparing a condiment for
IFO-3389, NRRL B-1454 enhancing the taste or flavour of foodstuffs,
* Streptomyces coclicolor (Miiller) Waks~- which comprises extracting vyeast with an
man et Henrici IFO-3807, &FFC-13405 aquecus solvent separating water-insoluble . Pa
* Helminthosporium sigmoidetm var. matter from the extract, hydrolysing the yeast 0
trregurare Cralley et Tullis IFQ-5273, extract by means of a phosphod:esterasc -con- TH
ATCC-13406 taining enzyme system of a microorganism, if
* Bacillus brevis Migula emend. Ford necessary removing from the thus obtained
ATCC-8185 hydrolysate any toxic components and/or com- '
Bacillus subtilis Cohn emend. Prazmow- pcrents having an unpleasant odour or taste, 95
ski IFOQ-3032, ATCC-13407 and admixing the resultant composition with
Anixiella reticulispora Saito et Minoura a hydrolysate of the water-insoluble matter
1IFO-5483, ATCC-13828 obtained from the extraction of yeast.
* Aspergillus elegans Gasperini IFO-4286, 2. A process as claimed in Claim 1, wherein
ATCC-13829 the microorganism belongs to the class 100
Aspergillus flavipes (Bainier et Sartory) Ascomycetes, Fungi Imperfecti or. Schizo-
. Thom et Church IF0-4052, ATCC- mycefes.
13830 3. A process as claimed in Claim 1 or
Aspergillus fischeri Nehmer IF0-5866, Claim 2, wherein the removal of the toxic
ATCC-13831 components and/or components having an 105
Aspergillus melleus Yukama IF0-4339, unpleasant odour or taste is effected by means :
ATCC-13832 of one or more ion-exchange resins.
Aspergillus  nidurans (Eidam) Winter 4. A process as claimed in any of Claims
1F0-5713, ATCC-13833 1 to 3, whercin the yeast is extracted with
* Rotryosphacria vibis chromogena G. et D.  a saline solution of pH 7.5 to 8.0. - 110
IFO-4837 5. A process as claimied in Claim 4, wherein
* Chaetomidium  japonicum  Saita et the saline solution is heated. o
*  QOkazaki IFO-4451, ATCC-13835 6. A. process as claimed in any of Claims i
* Glomerella cingulata (Stomem.) Spauld, 1 to 5, wherein a phosphomonoesterase :
et v. Schr. IFO-5907, ATCC-13836 inhibitor is added to the hydrolysis systetr. 115 i
* Neurospora crassa Shear et Dodge IFO- 7. A process as claimed in any of Claims i .
6067, ATCC-13837 1 to 6, substantially as described with refer- .
Neurospora sitophila Shear et Dodge -ence.to cither of the examples. . | '
1F0-6069, ATCC-13838 | . 8. Condiments when produced by a process :
* Ophiokolus miyabeanus Ito et Kuribaya- as claimed in any of the precedmg claims. 120 A



